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Abstract 
In the United States, professionals in many disciplines are required to remain current in their field by completing training courses 
to obtain continuing education units.  Traditionally, face to face professional development training has been designed to teach 
workplace skills and could include laboratory segments and activities where instructors observe participants' involvement. 
Satisfactory completion is assessed using true-false or multiple choice tests. Today, instructional designs using on-demand 
distance-based professional development training are widely promoted, but how participant performance is measured is not 
standardized. The issue is particularly important in online courses containing innovative simulated laboratory activities where 
participant choices and actions in virtual workplace scenarios must be evaluated. In this paper, methods used to assess 
participants' decision-making and higher-order thinking skills are discussed and effectiveness measures are presented. The paper 
concludes with a summary of how these assessment methods can be implemented by organizations responsible for licensure and 
professional development credits. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
 
Since the 1960s, employers have recognized and pursued the need for employee training for improved job 
effectiveness.  As the workplace evolved, likely driven by improvements in automation and manufacturing 
technology, the skillset of workers had to be updated beyond the entry-level requirements offered by colleges and 
schools.  Traditionally, these increases in worker capability were learned “on the job,” but significant and rapid 
changes required specialized training programs to acquire particular skills.  Because these needs arose 
simultaneously in multiple industries in the United States, a coordinated approach was a natural response. 
The American National Standards Institute (ANSI), which is an industry organization represented numerous 
manufacturing sectors, led the coordination and helped establish the International Association for Continuing 
Education and Training (IACET).  It was well recognized that training programs were needed, but there were no 
quality controls in place.  There was no way for employers to determine if employees participating in training 
programs were in fact benefiting from them (and therefore benefiting their employers).  The IACET organization 
was given the major charge of developing standards and requirements for training programs so that employee 
participation could be tracked and their effectiveness could be evaluated.  Clearly, workers that had more “up to 
date” skillsets were more valuable than those who did not, and the system of continuing education units (CEUs) was 
developed to give individual workers “credit” for having greater skills.  These credits were essentially part of the 
resume of the worker, and it was important that they be transferable between employers in the same way as any 
other education credentials (e.g., a university diploma), even on an international scale. 
The mission of IACET is clearly complex in nature and has evolved since its formation.  Advances in education 
and training methods and the training content have changed significantly in the last 50 years and the various criteria 
developed by IACET have changed accordingly.  Modern training methods are largely electronic and many are off-
line programs designed to allow worker participation at their own pace on their own schedule.  The days of “face to 
face” training programs with their “question and answer” assessment methods are largely over, but their departure 
brings new challenges for quality control in on the job training.  In this paper, historical learning models, training 
methods, and assessment techniques are reviewed to provide context.  Based on this background, modern 
simulation-based training methods are described and the unique opportunities they offer across multiple disciplines 
are presented.  Special attention is given the assessing the effectiveness of these new methods so that employers can 
continue to know that their employees have the appropriate skills for their job responsibilities. 
 
2. Learning Models and Assessment 
 
Training methods, regardless of content, will only be effective if they are consistent with the manner in which 
people learn information.  A key concept is “what is learning?”  In some instances, learning is simply the act of 
memorizing facts.  In other cases, learning is a much more complex process that ultimately requires the acquisition 
of facts, the ability to assimilate the facts into a plan, and the subsequent implementation of the plan.  It is clear that 
the responsibilities of a particular job could require any type of learning, from the simple to the complex.  With 
employers desiring to insure the effectiveness of whatever training method is chosen, assessment can become a 
unique challenge, especially for complex learning requirements. 
To provide consistency and measurable cognitive learning outcomes, Bloom’s Taxonomy is an accepted 
guideline.   Bloom's Taxonomy was created in 1956 under the leadership of educational psychologist Dr. Benjamin 
Bloom in order to promote higher forms of thinking in education, such as analyzing and evaluating, rather than rote 
memorization.  Bloom’s Taxonomy is divided into the following six categories to guide the development of learning 
outcomes for training courses: 
1.  Knowledge – repeat/remember previously studied information. 
2. Comprehension – demonstrate an understanding of the facts. 
3. Application – apply knowledge to actual situations. 
4. Analysis – break down ideas into simple parts; find evidence to support generalizations. 
5. Synthesis – compile ideas into a new purpose or propose different solutions. 
6. Evaluation – make and defend judgments based on given evidence. 
The requirements of early workforce training programs largely focused on the first few of these six levels.  Any 
employee improvement was considered “good” and was readily accepted as a valuable skillset addition.  This 
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acceptance of simple learning fit perfectly with the training methods at the time where instructors would deliver 
training content to participants in a face-to-face environment in the typical classroom setting.  Assessment of 
learning was equally simple; basic question-and-answer instruments could quickly and easily be used to evaluate 
whether or not a participant was “learning” the content.  Both the skillset improvement requirements and the training 
methods of today are vastly different, and dramatically different assessment methods are required. 
 
3. The Evolution of Training 
 
As workplace skills advanced, it became necessary to move “learning” beyond the basic levels of Bloom’s 
Taxonomy and incorporate application, analysis, synthesis, and evaluation.  At the same time, many needs remained 
for training at basic levels.  The key differentiator in these training programs is what the participants are expected to 
be able to do with the information they receive.  These different expectations require different assessment methods 
in order to evaluate program effectiveness.  In order to assess the lower levels of Bloom’s Taxonomy (knowledge 
and comprehension), true/false, multiple choice, or fill-in-the-blank questions are typically used.  If the same content 
is presented, but with higher-level expectations, it is essential to re-design these types of questions in such a way 
that the participant has to apply the knowledge they have “learned” as opposed to rote memorization or simply 
finding the answer to the question in the previous text. 
Consider the following examples of how most traditional true/false and multiple choice questions can be re-
designed to become questions that assess the participant’s higher-order thinking skills.  A traditional (lower level 
assessment) question might consist of a fill in the blank query followed by a set of answer choices: 
 
The three power bases are ___________: 
a. knowledge, educational, and textbook 
b. positional, personal, and knowledge 
c. educational, experiential, and practical 
 
Participants could complete such questions and demonstrate only the basic level of learning according to 
Bloom’s Taxonomy.  They could show that they have acquired knowledge (recall facts from content), but they do 
not demonstrate any of the concept relationships associated with higher-level learning.  If the expectations of the 
training are at a higher level, the participant’s mastery of the same content must be assessed differently.  The 
assessment method can still be a question/answer instrument, but it must be formulated differently.  A reformation 
of the previous (simple) question might be: 
 
John works as a computer programmer.  He is known for his multi-colored hair styles, casual dress, and body 
piercings.  He is a talented programmer who works well with his peers.  John’s style is expressed through which 
power base? 
a. Knowledge 
b. Personal  
c. Positional 
d. Educational 
 
Considering Bloom’s Taxonomy, the participant must demonstrate application of the power base concept and 
the context of the assessment instrument uses scenarios consistent with real-world applications and situations. 
Regardless of the learning level being targeted, alternative assessment methods such as discussion questions can 
also be used where the participant is scored based on the percentage of “key words” they include in their answer.  
The key words are provided by the instructor.  As an example from an actual industrial training course in the area of 
food safety, participants are given “textbook” material to study about the differences between various types of eggs.  
Traditionally, a series of true/false or multiple choice questions would be asked to assess a participant’s ability to 
differentiate between the types of eggs.  Alternatively, the participant could be given pictures of the cartons one 
would find the grocery store of the different egg types and the following question could be asked based on the 
pictures: “Now that you know how to distinguish between different colored eggs, pasteurized eggs and eggs 
produced by hens fed special diets, describe to a consumer what is found in each of the following cartons.”  With 
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this instrument, the assessment of the participant is not at the lowest level of Bloom’s Taxonomy (knowledge), but 
instead becomes a question assessing comprehension. 
As demonstrated via these simple examples, it is clearly possible to provide content and require different levels 
of learning mastery depending on the needs and expectations of a particular situation.  All of this is well understood 
in the traditional face-to-face training environment and has been utilized for many years to provide effective results.  
In modern times, however, training in this traditional setting is becoming more difficult for many reasons and the 
traditional classroom environment is quickly being replaced by a variety of methods using electronic methods and 
media.  These so-called virtual learning environments are clearly the future of continuing education and it is 
essential that assessment methods suitable for the desired level of learning be developed and applied. 
 
4. Virtual Learning Environments 
Online education and materials were presented over the Internet before home computers became popular.  In the 
1960’s, a group of scientists from the University of Illinois created a classroom system using linked computer 
terminals.  While this first online learning experience (now called E-learning) did not compare to the online learning 
environments of today, it was a landmark experience in online education.  Before that time, distance learning was 
offered by organizations and individuals through mail.  Today, a virtual learning environment (VLE) is becoming 
the norm for many training programs.  A VLE is a system that creates an environment designed to facilitate 
instructor management of educational courses for participants, especially a system using computer hardware and 
software, which involves distance learning.  A virtual learning environment is often referred to as a learning 
management system (LMS).  
Innovative online courses and educational games are two examples that allow learning at any time and in any 
place. Emerging technology is transforming not only the way participants learn but also the way instructors track 
data about how the participants study, use, and learn the content.  The nature of these new media allow collection of 
massive amounts of information about any topic and allows the participant to be actively involved in decision-
making tasks similar to those situations in their workplace where learning is more interesting and realistic than 
reading a textbook. Through interactive technology, learners can take what they have learned and make decisions 
leading to consequences. If choices are wrong, they start over—without harming someone or costing a company 
thousands of dollars.  Depending on whether the online training is presented in textbook, simulation format, or game 
format, different forms of assessment methods are needed and learning outcomes should be uniformly stated.   
An emerging training platform that is useful for promoting higher-order thinking skills according to Bloom’s 
Taxonomy is based on training simulations.  The simulation environment allows learners to visualize and interact 
with specific techniques, as well as apply facts and information they have learned from foundational courses.  
Learners are able to access and interact with the simulation on their own devices including desktop computers, 
laptops, tablets, and even smart phones. The assessment includes measuring the simulation’s impact on material 
retention by tracking the participant’s movements and actions throughout the simulation as well as their reactions to 
“pop-ups” that appear which require them to apply and synthesize the information based on what they have 
encountered.  Simulation training is very useful because participants are provided “real world” scenarios that can be 
navigated and problems solved in the most realistic environment possible. 
One alternative assessment method for simulation-based training is the multi-trait rubric.  The multi-trait rubric 
allows the instructor to assess performance in multiple areas rather than just one and several aspects can be scored 
individually. The advantage to using a multi-trait rubric in simulation training courses is that the multiple content 
areas that are most closely associated with a complex task can be assessed.  For example, within a simulation 
module where participants are asked to describe a scenario or specific location in a room in enough detail for a 
listener to choose it from a set of similar pictures, a multi-trait rubric would include recognition of different content 
areas such as landmarks in the room, what is out of place, or what is missing. 
 
 
5. Sample Gaming Platform for Training 
 
As a demonstrative example of the use of game-based training programs, consider a program design by Auburn 
University’s Food Safety Institute (AUFSI) for inspectors in the poultry industry in the United States.  The game is 
built on a template to be used for development of other games and is designed to collect data on how learning 
progresses and why decisions are made. The player is a food safety investigator working in a fictional region of the 
190   Regina Halpin et al. /  Procedia - Social and Behavioral Sciences  174 ( 2015 )  186 – 193 
United States who is able to advance his or her career while solving contamination mysteries and protecting the 
public from foodborne illness outbreaks. Each outbreak is defined by a “scenario,” the series of variables and details 
that defines the outbreak. As the player progresses through the simulation training game, the difficulty increases, the 
amount of help decreases, and rewards increase. 
One of the goals is to teach users how to solve increasingly difficult problems on their own. Solving an outbreak 
requires understanding of real facts and application of actual methodology. The player needs to follow the clues—
from symptoms to illnesses, illnesses to causes, and causes to the source. The player gets significant assistance 
through the first few outbreaks, being taught exactly what to do and why. As the training progresses, the player must 
solve problems without help and alternative assessment is used to determine their problem-solving strategies and 
comprehension of the material through application activities.  The learning outcomes from this type of learning 
environment support the higher-level learning areas (application, analysis, synthesis, and evaluation) of Bloom’s 
Taxonomy.  Samples from the gaming platform, followed by an explanation of how various assessments are inserted 
as “pop-ups” throughout the game, are shown in Figures 1- 3 that follow. 
 
 
Figure 1.  Sample of Locations within gaming environment 
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Figure 2.  Sample of objects within the gaming environment 
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Figure 3.  Sample of Characters within the gaming environment 
 
The simulation environment allows the participant to navigate through the workplace environment and 
click on different areas.  A pop-up appears giving them the option to “learn more facts” or “answer a question.”  A 
sample question for the first figure (location) environment would be:  “Click on three areas where you identify a 
food hazard and give a brief explanation of why the area does not follow standards.”  Not only is the instructor able 
to track the participant’s movements through the virtual environment, points are given based on how many areas are 
correctly identified and their explanation is scored based on the number of keywords they use in comparison to those 
provided by the instructor.  A sample question for the second (objects) environment would require the participant to 
understand the factors contributing to a food hazard, their ability to choose the correct factors, and then provide 
valid data that supports there is a food hazard problem.   In the third environment (characters) figure, the participant 
is given points based on the questions they ask the characters.  The instructor is able to assess the participant’s 
understanding of the material by the different questions they choose to ask.  Points are given based on the validity of 
their questions toward solving the problem.  Additional points are given based on the instructor’s evaluation of the 
course of action they took.  Finally, the participant’s final conclusion or ability is solve the problem correctly results 
in points toward their final evaluation for the training program. 
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6. Conclusions 
 
Continuing education has changed significantly over the past 50 years, particularly in terms of learning 
expectations and content delivery mechanisms.  Modern training approaches, derived from gaming and simulation, 
offer significant improvements over the traditional face-to-face methods and assessment techniques have evolved to 
allow evaluation of learning based on Bloom’s Taxonomy.  The food safety example presented in this paper is only 
one area where such visualization-based and interactive scenario training is extremely attractive.  Areas associated 
with situational awareness, such as workplace safety, fire protection, and hazard avoidance, where certain 
(simulated) activities can be presented are particularly well-suited for simulation-based training.  
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